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college mathematics faculty an imperative, this paper discusses the 
ways in which the continuing education needs of faculty members can 
be met. First, technological developments, especially in the computer 
sciences, are reviewed, and retraining needs are examined in the 
areas of content, curriculum, methodology, and attitudes, including 
the need for math faculty to develop an awareness of computing and 
the mathematical implications of computers and the need for improving 
the quality and usefulness of the math curriculum- After arguing that 
the retraining of current mathematics staff is feasible, the paper 
suggests that commitment on the part of planners and faculty be the 
underlying theme for all continuing education endeavors. Next, some 
traditional continuing education formats, such as release time, 
sabbatical leaves, and tuition reimbursements, are discussed as 
possible guides in formulating plans for the future. Then, a series 
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including: (1) expansion of government funding for teacher training 
programs; (2) faculty training effort? by professional mathematics 
societies; (3) support from business and industry for math faculty 
through in-plant training programs, research funding, and faculty 
employment during vacations; and (4) active and coordinated efforts 
by colleges and faculty to develop new skills. Finally, some 
consequences of lack of action are projected. (HE) 
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MATIIKMATUIS FAtUMVrY MUST WE MK 1' ! 

Kajiltl (h» 1 opmrMit s in t echno 1 (^t.'.y and changing st;udtMU. enrollment 
patterns mako updating', of t:wo-year college mathemalics facnlty (TYCMF) 
sk I 1 I s i mp'orat 1 vm*, 

FnrLlif rmorr, rol mini rig of the current staff is feasible. Since 
.ipiu'oKlmately one-half of Che faculty is under A5 and can expect to teach 
tor at. least anotlier twenty years, efforLs expended to update current 
fMculty can have long-term benefits to the institutions involved. A sub- 
stantial portion of TYCMF attempt to update their skills themselves by 
enrollments in graduate courses and attendance at conferences. 

In ihe past, faculty have preferred short, intensive courses, 
/.abbatical year formats or summer session programs. Current formal 
advanced degree programs do not fill the need for TYCMF renewal. 

Com inn. ng education needs of TYCMF should be met through expansion 
of government f\indl ng, endeavors by professional mathematical societies, 
industry and business support, and college and faculty action. 

The consequences of lack of action in TYCMF continuing education 
are grim. There will be further inroads into two-year college programs, 
such as has occurred in remedial mathem.it ics since four-year colleges 
started offering such courses. It is more efficient and less expensive 
to retrain and update TYCMF than to create oir utilize other institutions 
whose design might, in the long run, be less effective than the two-year 
col lege h a s been. 



MATllKMATICS I'ACUl/rY MUST UK MKT! 

I. KAIM.^ ni'A'KLiM'MKN'rS IN TK(:ilN( )h(U;V MAKH llI'DAriNC ()!' TWO-YKAU COl.LF.CH 
MATliKMAriCS l-AlUli/l'Y SKILLS 1 MPK KAT [ VK. 

A e r u r I ri 1 n o i » d i i>v coul n \\ o du c a r I on o t" l. w i > -y ea r coll o ma i 1 ) e rna tics 
iM.Milt.y (TYCMK) is not hrxrd In show. In fact, Inst i tut iag metliods of 
fr'tifw'al 1 uf K-!,! inaMi tc'-U'b-Ts was a ke-y rerommiMula t i on n\ :ho report, 
^^'^^^'■■^^■'V^J .^l^A Z^."^^- ^A^^^^^'^ ^^^^ ^^^^ '^^^l ^'-''^^j^^y ' ''^ National Science Board 
('«.mmi ss I (^n of the National Science Foundation (NSI). The M^ed for updating 

TYCMF is just as great and can be found in at least four areas content, 

curriculum, methodology and attitude. 

As a result primarily of the rapid developments in technology, notably 
computers, both content taught at the two-year college in mathematics and 
<ippr.)aches to teaching mthematics should undergo considerable change. 
Many TYCMK tlo not have skills to handle such approaches and courses. 

As indicated in the 1983 report, "New Goals for Mathematical Sciences 
Kducation'\ by tlie Conijerence Board of Mathematical Sciences (CRMS), "The 
challenges and opportunities arising from computer science will have a 
significant impact on mathematical sciences educat i on. . . .The content of 
traditional courses such as linear algebra and calculus will be affected by 
computing. Computers will make several now mathematical science courses 
such as discrete mathematics and mathematical modeling of great Importance, 
and new faculty will routinely use computing in their research and teaching. 
Thus, it is critical for efforts in renewal of collegiate mathematical 
sciences faculty to develop awareness of computers and the mathematical 
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mrilnHh; I h,*^' ! inp I v . " I'iu- rcjuuM lunlu-r "(!n 1 1 rj'.i <it r.KMilty will 

tl'M* in'i'd j> r D^v; fM Ills \ \\ !iu'i(*a>.t' their 1: ni»v; Iril^.e ( » t . . . p ri)h 1 em 1 v I iii* {\\ the 
I i! -pn^'.ej, rea 1 n^M- 1 '1 s i , . , . i; he in,it hr'inat I CM nt' t: echiu^ 1 i>j',y stiuiles, and the 
inanv new examnh's nf app I i ra L i dhs rtMevatu. Li) service rourses la areas just: 
hei'iniiiiii', t use ma t h r»nua t. I cs a?: an IniimrtaiU tdol.'* 

In a -;tu(ly fniuiecl by NSF and ilie Koo.ky Mountain Mathematics Cons f>rt I urn , 
"An Intjiilry into the (Jra(iuate Trainlni' Needs of Two~Y>ar Goilogo Toacliers 
i r I M a {. h e nvi ( 1 c s , " the state mf:Mi L i s in i d e c li a t t hi' c n r r t» n t sit \\ a t .1 on i n 
tvv'n-year colleges points to the "..•clt'-ar need for regular and sustained 
proi'.ram of continviing education for *_wo-year college mathematics faculty." 

The biggest deterrent to providing ma t iiema t i ca 1 1 y competent citizens In 
our <!<i'inLry is the lat^k of qua.-ifled mathematics teachers. Perhaps even 
r. lie .'ommon defense and general ve ;\ re o'r our country is threatened by this 
situation (Wllloughby, 1983). 

A 1981 CHMS surve^' of undergraduate mathem^atics indicati^s that in 
two-yi^ar or cui>a t i ona 1 /t echn i ca 1 programs, tln^ luimher of students now e'^rcoeds 
college transfer enrollments. Since 1 975, ct.^pnrer course enrol Iments have 
explruled and now viUtnumber those In cmIcuIus. "iUrilding on a sm^iVI base in 
1973, computing courses jumped by 850%!" (McKelvey, 1979). Access to 
comjMiters is up sharply, but the use of computeL's in mathematics teaching 
liaj; increased little isince 1975. The growth in remediil course enrollments 
has slowed, but still amounts to A2% of two-year college mathematical 
s c. i e n c e tmi r o 1 1 me n t s . 

Further, Wi 1 1 i am C . Mi ss i me r , Jr . , Executive V i ce-^I'res i dent , Pratt & 
Whitney Group, United Technologies Corporation, states that, "Within three 



inilu'Urv iltMn.in*!'; lor imi)', i iuh- rs lu"iMip:t' many nt rwlionls dmi ' I liavr* 

^•"^ N I t'iU r.MMi 1 t y . . . , I n roinputei jirliMico, wIumM' lhri-(^ 1.^; <\ b\i vp^oon ( n^> nci'd, 

1'' iMTi'tMit f)f t iu' t.iciiliy posirioiui an- i»oin^'; ht')';j' i . " 

.As \ ri'Siilt (A t ins lU'W C(.uU , j_;r owing out; of the rapid de vo 1 opinenl 
.a iiiMdrrn L I'rhiio i o^\y .ind rlian^'.ing patta*rns or staideiU on ro 1 I mont , r.luTo is 
a vast: nrt'd for cnrricnlar change. As stated in "New Cioals ("or Ma t luMna 1 1 ca 1 
SritMU'i-; I'lduca t i on , " the CBMS report, "The fundamentals of inathenvUics 
lit i ra hie for s t u d e n t s a t • . « c o 1 I e ge levels ha ve , i n t lie v i ew o f ma n y 
mathematics educators, changed radically, yet tlie changes are not reflecteui 
in core curricula." As furtl^er evidence of the need for curricular reform, 
the Natiotwil Science^ Hoard report, F\duc at(ng Americans For the 21st Cent \iry, 
recommends "•..improving the quality and u;ie Fu 1 ness of the cnrriculnm." 
When changing the curriculum, the Conimvssion recommended that there be a 
focus on all st\ulents, not just prc^-prof essi ona Is in science and 
mathematics. While this recommendation applies specitically to K-1 2 
ma t herivu i cs , the two-year college current ly teaches all of grades 9-12 
mathematics. Changes such as are recommended by this commission must there- 
fore be reflected in the two-year college curriculum as well. Faculty need 
to be informed regardmg what curricular changes arc needed and how to 
impl lament them, 

Bettpr methodology in teaching is a third »^ ^ in which TYCMF need 
updating. In a recent survey, teachers indicated that their biggest 
problems were Leaching unmotivated students, having to cover much more 
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iiMl luMiM( I (flcKr 1 Vl'V , 1 *)/^)). 

I'lu.il Iv any cninprrlH'nM ! vr- conl I nn 1 nj', ojhu\U.lnn proj^.ram imiMt: I lUMX'iMiral; p 
a riMis 1 il.Ta!. I (Hi t)t t ln> t: <\'iclU nj; cllinatt> .unl Mu' aCMtinhM; of t:ho TYCMF. 
1%' rt Oruvincf of i:oaciuM-s Is a f uiu^M uii o( ability, motivation and climate, 
l.lttlr» lias lu>fn done in staff development beyoiul ability (Hammonds, 19B2), 

I' r a d i t: 1 on a 1 I y t h e i d ml n 1 s t r a t i on ha s f on n f I 1 ea s 1 e r t o e mp 1 oy new 
Instructors to perform now or dlffer«Mit fui\ct.lons than to retrain old 
Instructors. This approach workt d as ' ong as the expansloa of the two- 
year college was rapid. Now, with the slackening of growth, there Js 
I jieed for staff development (Cohen, 1982). 

M. RKTRAINlNO of CURRENT STAFF LS FKASIBLfE 

Such retraining anu development of TYCMF is feasible. Since 
ii?proximate ly one-half (:f the faculty Is under A5 and can expect Co 
teach for at least another 20 years, efforts expended to retrain and 
update current faculty can have long-term benefits to the institutions 
involved. As employment of part-time faculty continues to sky-rocket, 
hiring of newly trained, young faculty in full-time positions seems 
un 1 I kely . 

Ln 1980, 59% of the faculty reported attendance at one or more 
mathematics conferences per year, while 22% said they were taking 
additional graduate courses that year (Fey, 1981), So the desire and 
the ability to learn Is certainly there (McKelvey, 1979). 

A 
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Ml. nOMHl 'mKMT !;1U)11LI) \W. TllK IIMDKKI .V 1 NC Tlll'.MK l-UK ALL CONTINUING 
KUIICATION KNHKAVOKS. 

It t:lu» iummIvj hu' uptbit {\\}\ ( o in(»t , Vitrlt'ty ot aiipi'o.n^luMi 

iiuisl hp (1 1 I I )»t'nt' 1 y pvirsiHuU Mud llip undrMM y I nj', I Ihmup nl' all jiiich 
rMiilcwoi's iiniMt b<» I'uininl t iihmU. and coopp r.i l, ! (>n on l)cilh t he part, of Llu' 
planners and iUc racvilty. In "Npw CJoahi Inr Ma i: homa t I ca I Scltuu*ef. 
KdniMlIon," OHMS speaks of '•...ihe ntnui for a (,::t)nt. I nn i n}» r.ouiml I mcnit from 
all parties pa r I 1 c I pat J ng la renewal j) rograms . . . . *' 

Th e a dm I n 1 s t ra c Ion o f the c o 1 1 o go s mvi s t i* xh fb I c a n interest I n what 
i s mos t I nip o r t a n t to the f a c.u 1 1 y the 1 o a r n 1 ng n f their s t vi H e n t s . Re- 
search Indicates that almost every factor influencing Individual develop- 
ment, productivity, and creativity Is fostered by management (Duncan, 1982). 

Stephen S. Wl I lough by, President, National Council of Teachers of 
Mathematics (NCTM), stated in January of 1983 that if a true national 
commitment wore to be made to education, then several important actions 
should be taken. Notably he recommended providing *\..more opportunity 
and incentive for teach^^rs to continue their professional development 
through participation in activities of professional societies and through 
further formal education." He further recommended standards for becoming 
and remaining a teacher be improved and that the salary of every teacher 
In the country be doubled. While this last recommendation seems drastic, 
the recent Carnegie Foundation report noted that teachers are now among the 
nation's lowest paid professionals, averaging $20,500 per year in salary. 
Many jobs in Industry that do not require a college education pay more than 
that (Missimer, 1984). 



(V, I'lsAlilTHUiAL (:()M"r I Nil t Ni; linnCATlDf.] h^dKMATS. 

Ii'mu.mI ill I lir jMsl r.ui hM ,i w,uitlr i li i u I iiMi I ,1 1 { ri)' phtii* I -n I Iw 
Ti ,ul I I ! nii.i I 1 V , l.hMiliv <lf ! npiiii-ni Im'i (al-.i-n ihr tniuinl 
1 h' M I"' I list { I Ml I'M » n»lr;i;;r \ [ , i bb.i ( I c U h'.ivi-s and lul(hii\ 

I 11''*^' t '"t'liH- n( s I ur i ( rucl ors In .it I imhI iin ( vitm I t y •■i).i;ii»i! pr*(i)',r.iins • Thr ri- 
-iliw) bpiTi slmrt (Mun-fn^f; or Vv/o rl: slmpr. uii pt'ilap.n^'V >;poiisor('i! bv Mln^'.lc 
I"''' tl'^l i)v liv i n.'it. i (utl ona I chum orl, I a . Tbi' I ns (, lairt n rs bavi- prvlCrrpd 

rnui'-.tv; aiul [)i*o\'ranis in t:boIr Lparbinj-, f i cM d , DtiToriMl by u ii I vc rs I t t t^i r 1 oso 
al baiui, that cnabK'd lUcm to ^^r\\u lurLber kni)wl«MU',o In tboir field and to 
on tbo salary scalo (Coben, 198:.'.). 

Tlio most, popular formats bavc been short, Intensive courses of three 
to t i V(' days duration, sabbatical yi\ar formats, and summer session programs 
(McKelvey, 1979). An apparent concern, reflected in all these preferences, 
Is rlu.' need to protect the faculty member's Income while at the same time 
updat Ing skills. This need must: be considered in plans to update skills so 
rliat tlie facility is freed from the worry of financial loss during 
ret ra i n 1 np. 

Will le participating in a formal degree program can provide a focus and 
a systematic approacli to continuing education, obtaining a standard 
doctorate is termed "unimportant" to a m^ajority of TYCMF (McKelvey, 1979). 

Current advanced degrees available (D.A., Ph.D., Ed.D) are not likely 
to meet tiie needs of TYCMF even though obtaining such a degree is one way 
to advance both professionally and monetarily. The most obvious reason 
for such an attitude on the part of a majority of the faculty is that such 
programs have neither the content nor the methodology needed in two-year 
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' ''^'^ iivHrniMlnii trMhv. I| I n I lu, I 1 Mn^'^''' |M,u.r,iius ,u.. Co 

(Mil nl t liiisi' I tM'S iiiUM I I I' n 1 ,h'i' . 

(':K(:ommkni)Atii)NS kdu tioNTi Nti i ni; kdiication i'kockams. 

A. KXrANSIDN OK CUiVKUNNKNTAI, I'llNDINC 

I'Mnr.n ( UK AiiuM-lraiut Kof tluviMnl Houiywy (u■(^p()^;(-] soluMons lor 

i mjM-.)V..|iHMit ot K i :! mat luMiiat I t^s i^.lural, I rui. Tin- v^^[mu^{ Mtatos, "MosI 

tin* nation'-; .!()0,()l)() jioroiulary ina t hiMiia t I aiul S(M(muu» t imcI)(> rs , . . 
^'^"IHin' additional t ra i n f n|; h.MMusi' of \\u^ rapid duvolo|)nHMU oi" now 

knowi.ui^'.o In matlHMiiat ics and scwmuh' " To iiolp wlt:h tUv odnoallonal 

tHM-ds or iMirronL K~-12 matluMiiaUcM toar.hers, iho Commission rccommiMuled 
that: NSF osi:ahlisii st:ato-wldo or regional teachor training programs 
«i^;ing the new information teclinologicvs such as telGcourses and InLriractivo 
t olrc'ofnmuni cat Ions. In addition, it was recommended that the states 
di^velop teacher training and retraining programs with colleges, 
tuif v.rs I t ies and museums. Further, the states should develop regional 
training and resource centers which would include computer Instruction 
and software evaluation. These centers could serve as the focus for 
part icipat I fMi of business and government in education. 

Other notable advocates of increased governmental funding of faculty 
retraining include CRMS, Stephen Willoughby, President of MCTM, and Amber 
Steinmetz, President of The American Kathematlcal Association of Two-Year 
Col leges (AMATYC). 

Nearly all of the current funding from NSF, historically the prime 
source of governmental support for mathematics education, is either .in the 



■ "IM"»'^ Uiiwi'vci , il \'.\ im|>(MMMvi' in i lu- InMhlj .»l ihc (vhryi'.ii i'nM.'fV' 

in<H hriii I ( piniMMtn ilutl NSI' j I hi' ( inpiiit anr»' (it i Ih' h-ni vtsir 

iii'iliiniri! to retrain i !ir (mh ri'iU 'I'YCMI-' nr arrofis ( o t^Kl:;(inj» .n\il huuto 
P'")'.' I'H- K i:^ ti'arlhM-;; liliould lir I r'oii)', I v nu ra m| , Tlii' Nalloi^al 
^•'•nl.'i \ iu- I'MucaMnii IWallMllrf) r.'pml^i thai [ \\v p i . ijio r I 1 on ot .sliHli'ia>. lu 
pnsi fHM'oihla ry rduciil.Ioi^ aMpmlhij- tAvm-ycar rM)!lo^>r'i rose I rniu Ip 19/0 

IM almost '\i)Z in i^M?.! Yet. then* are lew, it any, p r())\rainji dlreeted toward 
^ luMietit of tile t,wo-year coili^^V' ^hkI nont? i n t\»rn 1 1 y r<M. ra i n i n^ 
renevs^a I ! 

riuM'e are s I ra L I i-'s tihat. have proven eflectiive In l\\o paMt: t:hat: should 
he revived and sui^ponod. The Chautauqua Short Courses and vartouH stipends 
Tor summer institutes and academic year study are prime examples (CBMS, 
M)8'i). 'Hu* NSK institutes of the Inst two decades were successful programs 
which retrained many teachers In the current skills of the day. More tlian 
hair of today's PYCMl' ])revIously taupjit In secondary schools and received 
additional training* In those NSF institutes. 

B. MNDKAVORS BY PROFKSSiONAL MATHEMATICS SOGLKTLES. 

Faculty retraining is currently being undertaken by the various 
professional m^ithematics societies, such as AMATYC, The Mathematical 
Association of America (MAA), and NCTM. 

MAA presents minlcourses at Its conventions. These minicourses 

are in many of .the areas that have been discussed such as discrete 

mathematics and computer technology. AMATYC has been presenting work- 
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I i i 1 1 1 . i n , » 1 I ' t M p ' t M 1 1 j 1 1 n ., ' r ( i 1 1 I i ■ ; , i 1 1 1 1 i r 1 1 j . i i ■ o If \f . ■ ( I i i - ) U I V 1 1 r i • 1 1 I I i ■ M i ■ i 1 1 ' I i > m i 
litAr h*M<n |> I .)n|l tU'iH , 'lUi li riiuiiui I i' 1 f( >uii| .| | < ji M I I » M i;> "il ui. ( i ht-uiH I * . 

AMAi'Yl! 1 'i phtniHlll* .| 'illMliiUM Wirll^fihiip I ll I'Ul'* (n [tr.M't.lr i Vtath^ » i iiH I lh< 

rJur, III. Ml iMiryltii', |»r,Mlu.»l«' tM»'.lli \\\ »||'mmj'I»^ umI h«"Hi.M 1 .ni'l ruuipMi«r 
t •'«'hnn I Mi»v , I'.iftihv apiM'U" isifV'i' I*m»h- MAA v/altln}- llhiM I or .ill 

M ttll II I .1 nti U", I i Ohi U) ( M jMM ^MfJiM >ll i I '1 KimLM „• , P»M M ^ mil V.' Hi 1 nil. 

f'UfiS riM'oimnr mis I hai '\ . . t hi" pml rss 1 oiia 1 soiMolIp;; \\\ ( hm t In-un M *m I 
srli'nrc?;, i^.sixM' ( .i 1 I y NCTM, MAA» aiul AMATYC, ?aM»k support tor piojnMs .n 
(liMiion.^Jl raU' ^IIimM Ivc inndrlf; ol t lio va!Mt)Us l.nMilty laMwwa 1 at' I I v I t j • . . . 
Kiiriher, I'.dncal i AnuTlo.aiui I'or t ho ?, I s t OtMiiury riMMimmondii that "( lw» 
p rot osj; I oiia I f;o('iot.ios \ i\ nia t luMtia t Ics ^;)u)ul(l play aa art. 1 vr' rolo In 
ru r I" i (HI I tiin <lo V(? 1 o[>nHMit: , review antl rovislon." 

Thosi* ac. llvitlos by [) rot" L^s^i I r^na I soclotlos a rt^ comintMuiah 1 o hut are 
oil I y a bo J', I nn I n)> Cont i nu I (ulucat i on by pro! I ona i soc lot U?k Is "Irl f',h 
value at 1 ov^ cost." (Money.sml th , 1984). However, Pundlng IvS needed to 
expand scope and avallnblllty of such endeavors. This additional 

support should be given by the federal government, perhaps tli rough NSF, 

C. INDUSTRY AND BUSINESS SUPPORT. 

All exc i t i ng and p roml s i ng sou rce of support for TYCMF de ve 1 opment 
Is business and Industry. The call for active and aggressive participation 
from this source is rapidly increasing. Such participation Is appropriate 
and necessary as business and industry are prime recipients of the benefits 
of quality education. Since faculty skills are rusty and have not kept 
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parr with I t>ch no I ogi ca I developments, ii Is necessary in the face of the 
-tremendous netMi and lack of sufflclenl resources elsewhere Chat business 
aiul liuiusrry assume a uui /jor role in the recralninj^* of TYCMK, 

A^; Wi I 1 1 am C Mlsslmer, Jr. has stated, "Business and i ndus t ry • • • mus t 
boCi)me a focal point to bring about needed Improvements In the scientific 
and technological literacy of our yout h, . . .Eve ry thl ng that might go into 
an attack nn the problem must include a high-priority goal: the restoration 
of competent, fully-certified math and science staffs throughout all levels 
of our educational system." 

He specifically recommends that business and industry should: 

*v *Help teachers relate classwurk to the workplace by hiring 
til em during the school vacations. 

^Invite teachers to attend in -plant training programs so 
they can see how math skills are being applied. 

*Send more of the It employees to visit schools and discuss 
the need for ma thema t i cs • 

*Fund research centers on campuses where faculty, industry 
and students could study new technologies. 

^Provide quality programs of financial support and academic 
encouragement to help ease the loss of mathematics faculty. 

^Donate surplus high-technology equipment to schools. 

*Work with teachers to revise curricula so that there is a 
prope r emphasis and ba lance in tlie changes . 

The Idea of industry hiring faculty during vacations has been 

advocated by others. Stephen Wil lough by has said industry should be 

encouraged "...to hire mathematics and science teachers during the summer 

to enhance their incomes and their knowledge of how their subjects are 

used i n i ndus t ry . " 
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The concept of Industry and business participation in faculty 
ront I nu i nj^, educalion Ik carried a bit furtlier In a model proposed by 
Richard A|-'r(Ml and Nancy Nash in a recent Comniunlty College Review article. 
Thivy recognize that there is a difficulty In encouraging faculty to 
u[)date teaching skills If course content or methodology must change. To 
remedy this difficulty, they proposed that faculty be placed in business 
and industry settings for six to twelve months to "...learn new skills, 
validate theory, study current practices, and learn problem-solving 
LiM'linlques. " Simultaneously, industry professionals and technicians could 
he placed in the two-year colleges to teach the load of the stafv placed 
in t:lie Industrial or business setting and to evaluate and modify 
occupaL i ona 1 currl cula to comply with the changing technology. The benefit 
of thfj plan would be the modernization of the college curricula in 
accordance with emerging technology while simultaneously preparing 
the faculty member i'^ return to an academic setting to teach the new 
cu r r i cu 1 a • 

Participation of business and Industry in faculty development is 
lmpr)rtant also because TYCMF perceive their background as being least 
adequate In the areas of application (McKelvey, 1979). Furthermore, the 
plan is made more feasible by the fact that most two-year colleges already 
have contacts with business and industry through liaison personnel for the 
occupational, apprenticeship and technical programs. Added stimulus 
for this concept could be given by local, state, and federal governments 
In the form of tax credits and like incentives. 

With business and industry contributing to the retraining of TYCMF, 
all parties involved win. The faculty member becomes acquainted with the 
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latest technology, is revitalized and gains professional enr 1 climents . 
Siudents benefit from an Improved curriculum and a more knowledgeable 
((Mclu'r. The college benefits from an updated program. Industry benefits 
from a better trained pool of employees (Conrad, 1982). Given the sub- 
staiirial benefits that business and industry would reap, it is appropriate 
that they contribute financially to TYCMF continuing education. 

D. COLLKCE AND FACULTY ACTION. 

Finally, the two-year college itself must recognize the very real 
and urgent need for development of Its mathematics faculty, as well as 
the fact that the quality of its faculty is ultimately its own respon- 
sibility. An active, coordinated effort should be instituted at once 
by tile two-year colleges across the nation to Implement the various plans 
proposed for faculty retraining. The help and support of the faculty, 
professional mat h.emat i cal societies, business and industry must be 
solicited actively. Local, state, and federal grants must be encouraged 
to recognize the place of two-year colleges in the mathematics and 
science education of our student population. The various programs 
already available and which are currently being instituted to retrain 
K-12 mathemaics teachers must be expanded to include TYCMF. 

If efforts to expand the base of support are unsuccessful, then the 
two-year colleges must be prepared to extend their own resources and 
programs for continuing education for TYCMF. More monies should be 
l)rovided and more sabbaticals should be awarded in the area of mathematics 
and computer science to retrain faculty. If the two-year colleges want 
to remain intact as the type of training institutions they are, then they 
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must make a firm commitment to retraining their mathematics faculty in 
the modi.rn metl\ods and content. 

.The individual In m;iny professions Is responsible for keeping his or 
her own skills current. In these professions the conseqviences of inadequate 
skills may be lack of adM^^ncement or, in extreme cases, loss of employment. 
Many TYCHK have grown lazy as a result of employment protection provisions 
ot contracts and tenure laws. Such job security is certainly good to 
have, but this apathy is contributing to many TYCMF rapidly having obsolete 
skills. To remain a professional, it is necessary for TYCMF to actively 
{)ursue updating of their skills as well as being the recipients of support 
and actions on the part of others. 

Particularly in the area of computer training, some TYCMF have 
resisted learning ? skills. The reasons for such avoidance include 
a fearing requirement to teach crmputer science rather than mathematics, 
lacking either the time or financial resources to train in these areas, or 
resisting the infusion of computer science into the mathematics curriculum. 
The time Is past when mathematicians can be ignorant about computers. Just 
as resistance to classroom use of hand -he Id calculators a few years ago 
Is largely a thing of the past, now computers should be regarded as 
affecting almost all aspects of our lives. For mathematics teachers to 
remain ignorant regarding compviters is to become incompetent. 

Vi. CONSKQUENES OF LACK OF ACTION. 

The resul t s of cont i nued apathy or lack of diligence in finding a 
solution to this problem are grim indeed. Declining college enrollments 
and changing stvident bodies at four-year colleges and universities have 
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resulted In expansions of programs into areas regarded until recently as 
the (lonuiin of the two-year college. For example, until about three years 
ago, I'Ost-secoiidary remedial mathematicn was taught almost entirely by 
two-year colleges. Increasingly today, four-~year colleges and univer- 
sities are adding remedial mathematics courses to their curriculum. 

Unless the two-year college actively assumes a greater role in 
seeing that its technical and scientific staff are properly retrained, 
more erosion of current programs will occur. In addition, the two^ear 
rol lege will be unable to offer a modern course of study needed as a result 
of our changing technology. If the demands of business and industry for 
modern programs cannot be met appropriately by the two-year college, then 
other institutions will be called upon to meet the need. Perhaps the four- 
year colleges will step into that place, or industry and business themselves 
will establish their own training programs. The two-year colleges have 
been in place and functioning across the nation for half a century. 
Presumedly, it is more efficient and less expensive to retrain and update 
TYCMK than to create or utilize other institutions whose design might, in 
tlie long run, be less effective than the two-year college has been and 
can he. 

Ont» t}Wng is certain. Without modern teaching techniques and 
competent faculty In mathematics and science, the two-year college will be 
left behind in a high-tech society. 

\. . . , 
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